Rac1 in cortical projection neurons is selectively required for midline crossing of commissural axonal formation.
Rac1 is a member of Rho family GTPases and regulates multiple cellular functions through actin cytoskeleton reorganization. During cerebral corticogenesis, Rac1 has been assumed to be involved in neuronal migration, neurite formation, polarization and axonal guidance. Here we show the specific role of Rac1, regulating midline crossing of commissural axons during cortical development by using cortex-restricted Rac1-knockout mice. In the knockout mice, Rac1 was eliminated from the beginning of corticogenesis exclusively in the dorsal telencephalon where progenitors of cortical projection neurons are located. Cortical lamination was distorted only mildly in the knockout mice, being preserved with six layers of neurons. However, cortex-restricted Rac1 deletion exhibited striking agenesis of commissural axons including the corpus callosum and anterior commissure without affecting other corticofugal axons including corticospinal and corticothalamic projections. Of note, the commissural axons of the knockout mice were potent in extending their process, but failed to cross the midline. Therefore, these findings indicate that Rac1 specifically controls the midline crossing of the commissural fibers, but not axonal formation of corticospinal or corticothalamic fibers during cortical development.